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iff is mnmm &c mm £ *u busbm-sm ^^mm^n^mm^y^s^^m^m 
mmmmmm^mmzft. mmmmmnfrbm&2ti&mfc*ytfxt>mz>m 
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I& as****- ? it* m» «, WKifcfl: ^ a» jc s ti t »; , 
[»#3t a ] 8 mmnmMmmisxT at*&o t, 

C»#3ll 0] lf^8fB«©TO«^2/XT-AT^oT. 

trfsa#^ji^*gis ic^ntf* & gy&t- § » (Dmrnxx mmm & fit*., 
mmtt&mfoikm*. ttmmcDMitzumzit mnmm 

[0 0 0 1] 



ftttE#2 003-3046880 



#2002—298505 



[0 0 0 2] 

fflmbx, #g«ts 0 fit, mwmmfrbiz. mmm&<DHim#x mn*? 

[0 0 0 3] 

#^ & f s fe «> o $$£gp w ti t v * § „ r cd j: e> & £51**% 

X-r-Mi, MAIS. *0ffiSAJCj:oTRf^3*ife^ffi:iKl fCfB«3*iTVA£ 

o 

[0 0 0 4] 

m&xffi i ] 

#Hi§ 2 0 0 2 - 2 9 7 0 1 
[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 
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[0 0 0 8] 

zv&&?2>t~&>. mmifxm$&fr<b(D7kmiix<Dmmt. BMmmfrb&Tkm-ts 
x&mmt, *'p&< t^mn-tzz ttfx*g& 0 ~s-i&t>*>. z&mmzmm-t 
sitiaot, 7kmijx<Dmn*ffi l ^m&mm*fo±2^£zttf^mtft 

[0 0 0 9] 
[0 0 10] 

t itX* £ £ £ to, #*M^^gP©@g«© Hf E&S £]Uto £ £: £ £ „ 
[001 1 ] 

[0012] 
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[0013] 
[0014] 

[0 0 15] 

H l c iS < § © & #p«ff 1- § 3 # to* z> . 

[0 0 16] 
[0 0 17] 
[0 0 18] 
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mmmn * y # * mm «, mmit # * m& \zmm $ ti x & y , 

lute tf JIMS* £gp&, !&Sa«5**rt- 7 £ t&IBSftfl:#*iI» i: (B&iKj&J: 

[0 0 19] 

[0 0 2 0] 
£4xT£ y, 

[0 0 2 1 ] 
[0 0 2 2] 

mmftBMwxxmmz. mmx$v?ftznmL. Mm&mmmizmmjsx 

[0 0 2 3] 

mm?* &ffi»t5fe» ©to # * /jNitsi & # 
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[0 0 2 4] 
[0 0 2 5] 

_tiB<z>sstt teaser, se>tc, 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 
A. ilWJ : 

a - 1 . mwmmisxT ^<D^mm 

[0 0 2 9] 

xz^timitifx (aft) sr««&-r -g>fe^<z)M^x^gp3 o o a, ramm 
i o oic«, M^^^ai5 2 o ofrbmm2ft&mwtfxt>mzmwifxm$& 

20lt, ^M^^©j^^^^^^7b ,; ji-2>TO^-^^'^jlB&2 0 2 tfg&S 
tt#x;tfii£M;;ff;*jii&3 o i ^ ^S^^coM^^^^^ji-SMTf-^^ 
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*iti&3 0 2 £, tfmwiZftr^Zo fbt, mw*yjfxM&2. o 2 unit* 

7^XIS|3 0 2 i:tl T^It'^t7^^M4 0 1 IC^bTVN^,, 
[0 0 3 0] 

Miioo mi) kmM^mT*mmmm^mnz>m<b'mft*%imM 
«MT-feSo hi 2 is 1 1 0 0 wgu^^mM^^^^ic^-rm 

1 1 0 £-g-A,-ev^„ fit, ##-fe;bH^c& > t;a-^i 2 0^@B« 

[0 0 3 1] 

1 Ott, tifil 1 2t. TV — F (*iM§) H4aL 
K 1 Uct, &^T»fi»J, tffXKl 1 2tt, 2o©lill4 

a, 114c iC<fcoT^*tlTVNS 0 120tt, 

t;i/©r;- k 1 1 4 a tcg^-f ii^tc, ftfi^«»#-fe;i/©^ v- Ki 1 4 cc 
&-?Z>£$lz, @Bg£*lTV^ 0 t;ii/-^i2 0©»tt, IkStofll^^JGft 

stiTJsy, r;-Ki 14 attAi/-^i 2ot©n> *v-fi 
1 4 c tt/ti/-^ 1 2 0 hornet. -e*i^ti««©/haKi 2 i, 122^ 

[0 0 3 2] 

7/-F (jfciRffi) $BiS&l 2 1 tcti. «5*4 2 0 Ofr 
<&tiMftXx&fttet<ft* *V-K (»**) «Ml2 2ictt 

a$3 oo^e>m^^Mt:^*w$ti5. fit, jetrtc^-rm^b 

[0 0 3 3] 

H 2 -» 2 H + + 2 e" - ( 1 ) 

(1/2) O z + 2 H + + 2e"^ HgO - (2) 

H 2 + (1/2) 0 2 -* H 2 0 - (3) 
[0 0 3 4] 

5$ (i) ay; - ki 1 4 a icfctts^fc^b-cfcy, 55 (2) «#v- k 
1 l4c(:fc^t'6S)S$:^btv^s 0 fit, ^ (3) ic^-T^/Stf 
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[0 0 3 5] 

(Nafion) RS:ffl^6ii:^tS. TV — K 1 14 a £ <fctf# V - Kl 1 

, 14 a, 114 ctnmmmi l 2il©#I(Ctt, #ttfiU l 4 a, 

1 1 4 c&Cfctt5£/££ifc«elft<£V^S (»50r~»100t) T'jt^f^itS 

16 a, 116 c^^Snt^S. fcHKfcbTtt, P 
t 3^ttP t &^tf-a-&«:Mv^;i£#"r£5. ■feAlz-jr 1 2 0tt, 

[0 0 3 6] 

TOS?t6 ioo ±mo <fc e> ic, 200 ftbmffiznzmn 

[0 0 3 7] 

tm*!X&&&2 0 0 (01) tt, 2 1 0 il, Mi±#2 2 1il, S 

*0J##2 2 2 £, &flf*.TV^„ #*#>*2 10Ji, Zkllitf * tf J^FJ £ £ 
^tfiS^tf* &Jfc*tt«v*ffi;&T?JtP»bT^.6 Q 2 2 1 

2 2 2 H 1 0 0 S. 

[0 0 3 8] 

«s^^«#&ap2 o oii. ^^ic ^^itgi52 4 0 h> 5 0 H 

#2 6 0 i:lt «S»*7^>iB|2 0 2^C^<0Jli^E'rKWe>*LTV^S o TOt7 
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#x;i8&2 o 2 £fl5»#*=ffi»2 oitit mmm®2 o 3 (c ^-Dxmm^nx 

AttlfttCHU #3t?ij& 2 0 3 l£, ffimtfyzf 2 5 0 £Si$T#2 6 o £<nm 

2 2<DTmW<Df$2(Dmffi&C 2T-MnXxm&2 0 l &Cg^£*lT^£ 0 
[0 0 3 9] 

#3g^>^2 5 0tt, *m*xmm<Dj£nmi&^mn*7isxz. mnxxt 
LTmmxxm®2 o i mzm-*mm*mhT^z> e zcommz^^x, wmx 

0 O^HC^^^^feUtC^^n^*^^^^* (mo 1/a e c) 
£ff:*:£-t!:£3£#T'£, r<z>|j^ TOM l o o C£ttS/£/£^£[Hj±3 

T, ^jlli«&«(DTO^^iC^^tL^7Km^^* (mol) tt<£Mi--5 0 

ratii o o mmmmwmi 12^11, *y - f«»i 2 2^<DWtit 
jsxiz^ttizmmifx^TkMM, (^tK) ^tw;-Fwi2m©i 

^icffir-r*. -£^t% *^»j-ett, 2 2 2 tmm^2 60 tzm 

[0 0 4 0] 

i&£g|5 5 1 0^e>^m$tlfc#*^&^^*^Vx»^7^f^li, TOtf^tf 

*m&2 0 2 z.&m*7Xxm®4: 0 1 t^Lxizmzmm^n^o # 

[0 0 4 1 ] 

m^tiS ^^mm 3 0 Ott, g^n!7 3 1 0£#;iTV%£ o 8Mt#;*#*&3P 3 
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[0 0 4 2] 

a- 2. ttmmmwm&: 

®3Ji, EI 1 <Z)tfJ|£(I|&£3P 5 1 0cDrtg|5^§:m^;^tC^t-raillT'^>-g>o 

ffifl£5 1 2_L(C«, £*lTV^ 0 
[0 0 4 3] 

EI4&, M3 izm-t tt^mmaWS l OcA§^#&£^iri&BJ!!iiT*&3o EI^ 
t-«>J;e)(C, fi#5 12(t ^«5 12a ^?ft«5 1 2 b tlfe J/ - h 

SrffiVNT^^tiSo i/-htt, *(B-##ttSWt5 1 2 ctcig-^tifc^ III 

®tt*fcizLrmmmzmgttvt>ft2> a -r&t)^, ^512 cem nt 

g|S#5 1 2 c£>MBfC3Mg5 1 2 a £ <fc 5 1 2 b #3:S{C=#£tftt £ tlfe 

n-*^|lTl^. ^-T^¥«5 1 2 a|WI±a)rai5g^ $fc«5 12bJC 
<fcoTt$t$— S©raPBlC#fc*lTfe»J, ¥«5 1 2 a £M5 12b t<3D|STtCtt 
, fftffltt5 1 2 ceOttl^lRltC^oT^^JR^/haBI^^StiS. 5 1 

1 2±(C@5££*l£o 
[0 0 4 4] 

¥f 5l2afcj:M5l2bi:btH WAtf, ^f>l/X»i:'0^M 

«3i&;&UTV^#, ZMZttTiT, /\-# A*5t 5:^ IT V\T =fe «fc 
[0 0 4 5] 

#T*££ 0 fcfc, tfJURftt, R5»ttO)IKIIil?LA(C«31iR*dns. 

[0 0 4 6] 
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(TBM) #JBV^*lTV^o II|l(D^*^A{Cfc^TTBM&£<Dgs|t$:^ 

tilt, tfJfeWKljgHLT, *R»«»rt«©«iC««#*K:«»UTL*^fe«t>T* 
[0 0 4 7] 

0 0<Z>T«&flWiC, <fc»JJ|fltf<riCtt, »h*-7;tf;*iij&2 0 2MtfJM&£$5 1 

o^Hit^ts/z:©^ Will o o <D±ffiM<z>Mntfx&® 2 
o l ^©*ii#*<Z)M&£tt^&<, Mil o ofc«8**#:**i»2 o l £ 

[0 0 4 8] 

»#*jffi»2 0 1 B*ffc#*jt8&3 0 1 MW*7#xm&2 0 2il, gft-ft 
*7#*j1I&3 0 2fc, *R»*7^5ij&2 0 2lCig^e>4xfe^MI^3SSP5 1 
Oh, £fii;lTV^ 0 #^J|^5S^5 1 0 it. 0 0 fC^A 

snfcffelctfJftm&Bfc^-rsfcA, 2 o i*^©*3g^©««i: 

[0 0 4 9] 

*lT^S#, Zl*llC-ft;tT\ #^ilS&2 0 3 IC^tf&tiTV^* <fcv^ 
[0 0 5 0] 
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ll*#W&«rtBT*&£ 0 fc£U ^HJfeMCDi^ic-rti^ :7#x^:^ffc;^- 
[0 0 5 1] 
B. l2HIi: 

astt n 2 \z & n z mnmm a amw&mm & ^ -r mm err & § 

0 ®5&, Ell il«^|BlCT^^>^\ tfjypj|&£g|S5 2 OCDfHg^M^tlTVN 
So HftlftlCtt. Hltit #*^*g|5 5 1 Ofct, *Wr#2 6 0©TSKffl!fe«8 
»*7^«»2 0 2tC«tt&tiT^«««, 0 5 2 0 te, 

2 5 o umiammMc 1 fc©iar^«»*7^a»2 o 2ic^tt£ 

[0 0 5 2] 
[0 0 5 3] 

to&WBfcfeW 5 2 0 tt, iWrtt'Mi^iifSril^T^Sti?), 
[0 0 5 4] 

fcfc, K5ttt, #JIJWBft*ap 5 2 0 tt, #39t3K>^2 5 0 fc^l(Og?iK^C 

1 fc©HHc«tte>ftTv**#, r*ucftx.T, mi«2 4 0i:«i)i«>^2 

[0 0 5 5] 
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) »i©*«jft^6»2©tg«j*C2*T?©a» £:> 

[0 0 5 6] 
C. $3£%#!f: 

o H6«, mi tmtmw&ztf. -&ffi*yifxM8&4 o i*«4sr*sti, sac 

yn<7 2 9 0 *lTV^ 0 ^na2 9 0it ftWf#2 6 0 «fc y fcTSfc 

MT'TO^-7^^3iS&2 o 2 ftic£$c&#At-sz:£:tc iot, tf^£!H&£g& 5 
3 OlC^Sr^M-TS. 
[0 0 5 7] 

[0 0 5 8] 
C - 1 . 3 HSJg#Itf>fl 1 : 

@ 7 tt, H 3 ^Jfeffif©^ 1 UTtOJKWmttS/^^ACDRW^fiJES:^ 
fSiWHTffeS. H7tt, 06 BUtftS^, #^^§P5 3 0 AGDSB 

fi#3EX3*iTv^. AtfWJCtt, ®6T*tt, #^Ji^*g|S5 3 0li, Mm* 7 
ltxmm2 0 2{C^tte>*lTV%S#, H7ttt, #*SHIfc*»5 3 OAtt, TO 
Sflfel 0 0 CpWCf8#£>*lT^S 0 0 7tit TO^75fcT^MS&2 0 2 

7»ft#*iii&3 0 1 izmmZtlT&V. Q%7~UV2 9 orfmmztiT^z> a 

[0 0 5 9] 

m-tz^oiz, mnnmi ooctt 3^©x#y^ ioi~io3t, 
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*:7#X&m^£i*Sfc&<Z>fl2<Z)#S»|l£<i 1 3 2 &fll;*.TV^. #X # y ? 
101~103tt, 0 2 -esfciBLfc M aftfe^©**;^^^^ 

3 0 Ii©#^f nut ±^{i<Z)»#Jil?&i:, T2M<z>3 -D<D®H&m&}i. 

fc^/uT'fclK 1 0 1-1 0 3lCg^£*lT^£ 0 

3 o i izmmznT^z. mmz, %2^mti 3 zit. i»3o« 

T$fcflf<Z>i£#j®8&£, Sr^Tffcy, #»^a»tt*^ * y ? 101- 
1 0 3 JCtfettSflTV**. ^2©#tf 13 211 7 #*#EffijK- 

h 3 0 2 p^Lt ) Bft-fb^-7^f^5i»3 0 ZlzmmZftT^&o fit, #Jfc 
5 3 0 AH H1GD#|I£!?1 3 1 ©S#jlfclC&tt fctlT^S. 
[0 0 6 0] 

3B#:*<8iB$!l£, &lSit5ri:)i)<T*t5. 6 CD^yn *7 2 9 o 

w§-rsr £#T*££i:&{c, mtt#x#y&S3 o o iz&$.ft2>&m,7uy 3 l o 

[0 0 6 1 ] 

tt^mv&ikB 5 3 o a it. mio&mmi 3 lnmnmrnz 

J:Va„ 0 8t'it MIi^5 3 0AH ^ 1 tf>#H£1f 1 3 1 icfgtf P> 

tlTVN^^, -*UC-ftx.T, 3l2<Z)#|fg1il 3 2fCgg#^;ftTV^ ; &J:^ 0 -15 

[0 0 6 2] 
C-2. H3H»J©H2(Z)»M : 
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hr5T', HBTftt, #:SURIHfc*aP5 3 (HCti, £%7uy2 9 0fC<fcoT£ 
m*ffi7LT^$>Z£.tfft£L^o ffl,m£.LT\*. Pt^, Pd, Ru*if©Jt^ 
[0 0 6 3] 

&&tp<DWtmjfx$:mmisT* tow&mznfcitJ&mzmit mm) 

[0 0 6 4] 

C - 3 . |g 3 3 (D&j&m : 

06, H7JCjaVr «fc -5 JC#J|JWI»*» 5 3 0, 5 3 0AM (BftiRtf 

Mx.il «*S:^to**it»tcB9 3©m#:5 1 2 3 £ 3 t ic 

[0 0 6 5] 
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[0 0 6 6] 

fcfc, BUTBMBLfcJ^K:, iK»«?fi©*J!Mtfl! 1 l 2£#v-Kl 14 c 

[0 0 6 7] 

D. 

. 09 Bl 1 ^a^CT'$)Sy!)\ #*3lll&£3P5 4 OOBJga^Jg^tlTVN 

So A^eufctt, si-en tfjyFJi&£3P5 i oii, «s^*7^ai&2 o z\z 

Ktt&ftTV^fttf, H9T?tt, tfJl#JI&i^|5 5 4 0 fcfc, ^«t73(f^a»4 0 1 
[0 0 6 8] 

0 9 TO#*Mi&2 0 1 »4 

{ST£itft-£%-t*£fto 

[0 0 6 9] 

%&nxx*<z>tfMMi*. IMii o o f*fgp<z>mfl?f£BI l l 2 (® 

2) £^ut, r;- K«a»i 2 1 ^e>*y- k«iri 2 2 wic-saltl 

* e>*-£#&ft. Bl©M&^tSi^{CH :7#* c f l ^cftAb£tt 
■tZ>mi5K\*. ftMM&3kB 5 4 0 ti, JHS»*7^Jc^*n*#*»fi:»ft* 

[0 0 7 0] 
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[0 0 7 1] 

0 9t?», #«*7^xa»4 o i©*K:f5f*ffli»*»5 4 o^sawe> 

*XTV^#, jK»*7^a»2 0 2lC#JI«II»*»S«W*J: < 5 

CUT* *V>. 

[0 0 7 2] 

D-i. &4mt&m<D&mm : 

HlOti, 0 9 fclS&lifl l^ftil 0 0 DpJ&HCtf^ 
S9Bfc:feSP5 4 2#j&&D2 4xT^S. 
[0 0 7 3] 

anit mi o©imi o o Di^ais©#*?ft«3ts:«^«ric^'rsiw0 

c fcCDlstffilcii, mmmi l 6 ctc-ft*:T, #ft«(Z)i&;i^fc*&»fc&£££&^ 
tMtf JUrMfc^SP 5 4 2^m$*lTV%Sc 
[0 0 7 4] 

01 l©*«€:»M^n«, 5 4 2 tt, tHIll 1 2^bt 

*V - KMS&l 2 2tc^Ab J:^t§MI^illit^; t^tSt 

MMzmit mm) s«*^fc««-c**. 

[0 0 7 5] 
E. f|5|gJ6M : 

T*«, #Mi:btt-yf^^*^> (TBM) tffflV^tlTV^o MJ& 
[0 0 7 6] 
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Tit. TBM(C-ft;LT, fb7tFnft7i> (THT) ^, *J frV fr? 

7>f F ( dm s ) , y. ^jitJix-fxyteZZm^^za: 

[0 0 7 7] 

<5o ai2Tftt, ttMois^fls 5 5 o it. mnmmi o oEftmzntfbtiT^ 

[0 0 7 8] 

mi 3ii, eii 2©imhi o o Eft3<Dx* v ^m^m^mizm-tmm 
enf&s. a^"ts j:e>{c, x^y^i o ieh mm^nt=.mm.<Dm^^i i 

0 &#A,-ev\& 0 ^lt, o lECH y^ft&jtafifs 31© 

#I2Mi&#fgtf e>4%TV^ 0 fUffi©#BBjt»H 1 a, Hlblt #t^U-^t 

1 2 0<3D— *<Z)®fl!IK:^S4xfeTy - KfflaBtt 1 2 1 ICjgjiLTfcU, 
;WCTO#*£#IB?-<S = &2ffi(Z>#BEj®J»H2 a, H2b&, #-fer?U-#l 

-ebT, m3$ICD^@2jll^H3 a, H3blt «»i«IClo© 

/\° u - * ic ^sptk & s o 

[0 0 7 9] 

m 1 3 -eii, 5 5 0 it. mi <Z)#BJ*1B&H 1 a coas&Micigw e> 

4xrvNS 0 fit, M#**cZ)tfJt#m> ^1 <Z>#Kiti&H 1 a ICfcV^I&ic 

z\<Dtcisb. MWtMlO UUAttWlctt, 0 2 ©«j§¥flBll 

i2fcr;-Kiu a t&mommm 1 1 6 a) ^a-#i\ m 

«M^P©M(Z)^#5:WJ-r^^i:^T'#-g>o fc*3, H l 3 ©jfc l <B#ffliiB& 
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[0 0 8 0] 
E-l. ^5I1M©$10WJ: 

Hi4ii, m^mmm^mi o&mmiz isn& mnnmi ooei mww-m 

-K114a±ICtt, #JI3WI»*»5 5 0A««aaiaS4xTV^ Q 3CDtfJ|£Jj|&£ 
*5 5 0Att, 7;- Kl 1 4 a±JC#?L«Ol»*JKS:^U, 

[0 0 8 1] 

EI 1 4 T*H #^Jfi^*S 5 5 0 Ait y J - F 1 1 4 aJtJC, &W1$-*Ul 
7;- KMjIM&I 2 1 ZB&ftZ&lzfrl 1 0 0— ;#(Z>fl5J:fcaBtte>*lTV*5. 

^lt, tfjism, 7;- h'naei 2 1 icfcv^Bfossnso 3 

#*3$9tt, m^jvi 10 (<fe»;j|#»K:tt, tiin i2H7;-K 

114a tWttlll 16 a) ^A1±1\ r©^, ft 
[0 0 8 2] 

HI 3, 014©MS:SMttlil WSilOOE, 10.0Elftf^e> 

[0 0 8 3] 
E-2. &5&tem<D'm2<D&j&W: 
01 2-01 4 "eti, tf^fcLTTBMtfMV^tlTV^tf, ZtHZftpLT 

ffiateafflS&lcStt&tiT^TfcJ:^. MAtf, BH3 7S, Hi (DftmM&H 
1 a <©3lS&MlC#*mi^*aP 5 5 Otf&tt&jftT^Stf, iftJCftAT, 
tt, dti^fc, 1zAlx-#0)yy- KflfiBftl 2 1 Sr^-rSxlg&M^, SS 2 

tf)©^^, ^ ^^e>©«R^7^S:Jfe-^3-B:Sfe«><Z)#^ (0 8 
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£iS#> S i £ £ £ v> e> iflJ^feS, 

[0 0 8 4] 

[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 

(1) ±sHHJiMT*tt, mmnmiy^^it. mm^y 25 ot.mmm^ 20 

[0 0 8 8] 

(2) ±fBJ£6£0!lT*&, TO^Mi2 0 0tt, ?Kili;#;*£tf:ftM££-^frM 

mzmuLTmiaxx mnxx) z&m? stasias j:e>ic 
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V*T *> J: v*„ 

[0 0 8 9] 

Q 

[0 0 9 0] 
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